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This methzg:éézfiibe used to determine the pole load for span wire traffic signal poles.
It is the e method contained in EI 76-43; but, has been modified to delete the
"Min. Load Capacity at Yield" calculation (see EI 79-37).

This method shall apply to traffic signals and/or signs suspended on a cable between
poles with attachment points at the same elevation. The length of the poles need not
be equal; however, in such cases, the stiffness of the stiffer pole shall be used.
The suspension system may include a tether wire strung between the poles.

A, DEAD LOADS

The method used for dead 1load on the pole (H) is the conventional simple beam
analogy and is as follows:

After determining the individual dead loads and points of application, find
the left and right reactions, as a simple beam, and solve for the load on
the pole (H) by taking moments at the point of zero shear. The sag is made
equal to 5% of the span.

Step 1. Determine the location of, and magnitude of the dead loads on the
cable, the sag of the cable and the span. Include a portion of the
weight of the cable in each load.

Step 2. Resolve the moments of the dead loads at each pole attachment point
and determine the left and right reactions.

Step 3. Determine the point of zero shear of the dead loads on the cable.

S5tep 4. Resolve moments of the dead loads about the point of zero shear and
determine the value of the horizontal reaction (H) at the attachment
point on the pole.

B. WIND LOADS

To determine the wind load on a pole, an equivalent cable system is developed
with a single concentrated load at the center of an imaginary cable. (known
as the modified Nebraska method). An equivalent system is used because it

is much easier to deal with than the actual loading and provides acceptable
accuracy. The concentrated load in the imaginary cable is determined using
the horizontal sag caused by the deflection of the pole and the strain of
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the cable. The load used on the imaginary cable is the total horizontal wind
load reduced by a factor. The factor 1s determined using the dead loads and
the dead load cable configuration. It involves computing the single con-
centrated dead load which will cause a cable dead load equal to the actual
cable dead load. The factor is equal to the equivalent concentrated dead
load divided by the actual total dead load. This method is ocutlined below:

Step 5. Determine the wind pressure on the signals and/or signs by formula:

Pressure = .00256 (1.3v)2 Cq Ch
Where V. = Wind velocity from §724~03.(Standard Spec.. Book)
€4 = Shape coefficient from AASHTO
¢h = Height coefficient from AASHTO
SHAPE AND HEIGHT COEFFICIENTS
PER AASHTO
Height Shape
Coefficient (%) ‘ fosfficient: (&)
Height(ft). Ch Type of Member cd
0~15 0.80 Traffic Signals 1.2
15-30 1.00 Sign Panel-L/W
30-50 1.1¢ 1.0 1.12
2.0 1.19
5.0 1.20
Cable 1.10

Step 6. Determine the location of, ard magnitude of the wind loads on the
cable. Include the wind on the cable. (See page 7).

Step 7. Determine the total wind load (W) by taking the summation of the
individual wind loads on the cable.

Step 8. Compute the reduction factor from dead loads by using formula:

: a - Where
Reduction Factor 4 Poy 2 Poz = Cable dead lead
Z = Sag
Xy Py X = Span
P41 = Total dead load
RL + RR
Step 9. Determine Py = W x Reduction Factor and solve for
PC_ =.3
¥
75 %; P2
,» the load on the pole.
d + d

PROC - 5 (3/66)
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Where

Py = Equivalent wind load

Xi = Span

dp = Deflection rate of pole (in/100 lbs)

d = Deflection rate of cable (in/100 1bs)
c

C. ICE LOADS
The ice load on the pole shall be determined by the same method as for dead
load using ice as 3#/s.f/ on all sides and .top of signals and cable and
3#/s.f. on one side of signs.

Step 10. Determine horizontal load (H) due to ice in the same
manner used to compute dead load H (Steps i-4).

D. APPLICATION OF LOADS

The loads (dead, wind, ice) shall be combined in groups as per Table 1,2.6-
Group Loading of AASHTO Standard Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals to analyze a pole and its
components. Determine which of the group loads is critical.

REFERENCE: STANDARD SPECIFICATIONS FOR
STRUCTURAL SUPPORTS FOR HIGHWAY
SIGNS, LUMINAIRES AND TRAFFIC
SICNALS. AASHTO, 1975

An example of this method using hand calculations 1s glven on pages 4-14.
Additionally, this method can be performed using the TI 59 calculator and
programnmed cards. Five programmed cards and a manual entitled "%pan Wire_
Analysis for Traffic Signals" were distributed separately to Regional Design
Engineers on June 14, 1983.

PROC - 5 (3-88)
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DEAD ICAD OF SIGHATS
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SIGNATS SIGNS
4 x 23 =92  2.5x3x23 = 17:
WIND LOAD g i 53 - ;28
ASSUME: 23 #/S.F. 8 x 23~ 18
No. Heads: 8
Pey \ ~Pey
SSIGNALS
Yx23=F27
3x23:67
6x 23 -/38’11
g
LAY VIT) §x23=1
STGNS
WIND ON CABLE = 4.88 S.7. x 15 #/8.F. = 73.2# 2.5 %3 r237/7L.
ToTAL ; )
wivn Loy S\ = 92 + 5:(69) + 3-(172.5) x 707 + 138 + 184 + 73 2=
92 + 245 + 365.G - 138 + 184 + 73.2 = 1198.1-'= Py
Py = f_ \\/J x aspucTIoN FacTOR
* REDUCTION FACTOR = 4 Poa & . 4 x 2271 * 6.1 . nysg
X £ 122 x 634.5
I 5 = 2
Pez = |[5% + RE 4z 2257 - 502.22 = 2274 o.i.
Py =  1193.1 x .7158 = 237.4#
3 N
* Pey 75 % Py2 = || 75 - 122 - B57.6° . img 3
C*.’J + dc -9t .03
% SZE DERTVATION OF THESE PCRUUTAZ, PACE 10-11.
X; = SPAN
Pez = FORCE IN CABLE DUT TC §T. OF SIGNALS, SIGNS, & CABLE
d,, = DFFIZCTICN RATE CF PCIE ’/1005—) = MAX DEFL. x 100 . -
= Pez x 2.5
4, = DEFLECTICN SATE (STEAIN) OF CABLZ ("/100#)
Pdi = TOTAL WT. OF SIGNATS, SIGNS AND CABLE = 3¢ *+ R.
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f I SIDES OF SIGMALS 0. g0
3#/sf - ONE SIDE OF SIGNS
; X
K 201 l 171 grlsr s Ty .’Lfrf 30! -
= 29’ ., "L Yl $ i ’ i Vl E $‘ i RR
’ e s B e«
232 A ‘i l ’ { 7 T : | 287.5
sl Lo |
ol > | Coo
A > . Sign2.5x 3x 3 =22
72' _ e 3 : _
73" > Cable ,é#/Tt. z 122 = 76#
33! -
92! T .
13.8 7.5 3.3 3.22.5 3.9 22.5 22,3 13.2
# 42 6.3
48 36 36 3% 36 6 72 96
G

3%.2 39.9 40.2  73.3 109.2

SMiL= 512229+ 43.5+ 46~ 9.9« 54+ 39.2+ 59+ 39.9 « &4+ 40.2 « 7L + V5.3

78 ~ 109.2 x 92 - 22.5 (61 + 72 + 83) -=—RRg=-122' = 0

Kr = 237.5¢
R = 5195 - 2875 = 232¢

ZCINT OF C SEFAR IS AT €4' FRCM IEFT (See Nex+* Page)

S My 22523+ 39225+ 9,920+ 43513688 ¢ 3%

-232 x &L ~Hx€1=0

1
Lt
“1
o
.
)

"

87.5 + 156 ~ 399 - 783 + 2163 - 14348

[

3608.5 - 14,348 = -11,239.5

H = 1842.5 DUE TO ICE ONLY
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PROC - 5 {(3/66}

I0E ZOAD (CONTINUED)

TO LCCATE O SHEAR
- 232.2
29t + 61.8
- 170.2
4B+ 43.5
- 126.7
54' + _39.9
- 86.8
59" + 39.2
- 576
L' + 22.5
- 25.1
64" 39.9 O SEEAR
+ 14.8
GrOUP I = D.L.
GRCUP II = D.L. +
GROUP III = D.L. +

GROUP LOADING (AASHTO)

H = 2245 #

2245 + 3210 = 54554

2245 + 1342.5 + 3210
£ = 5692.5

The greater of either the Group 1T or Group LII loading rounded up o the

next higher thousand pounds

should be used to design the pole and footing.

Therefore, in,this example the Group III loading would be the design load

rounded upward to 6,000 pounds,

This lcad should be the load coded into

the pay item for the pole and used in conjunetion with the height of the
cable attachment point to compute the moment at the footing.

k)

x CABLE FORCE APPLIED HERE
e kE
® o)
w W M base =6,000 X 28.5 = 71,000 {t.1bs.
- <
4 Dz
(<) g
a “ig
NE
1
AR A A




Manual

Code Date i Page 10

Subject:

METHOD FOR CALCULATING THE LOADS APPLIED TO SPAN WIRE TRAFFIC SIGNAL POLES

DERIVATION OF FORMULA
FCR WIND LOAD

DESIGN ANALYSIS FOR SPAN WIRE TRAFFIC SIGMAL -SUPPCRT

L | » (X /2)- Ax !‘Ax‘

G--~-0
AC = STRETCH OF CABLE

AX = DEFLECTICON OF POLE

Pc4{= LOAD ON CABLE
4 V(fl_b +Ac)7‘_ X _ax)”
—.-V(jr;;_t.a. Xi{Ac +Ac7j-z<;7’_5_7—.,«_ XiLAx—AxT

:M XCDC + XEAX + A= px™

AcT N %7 SuALL ENOUGH TO BE NEGLECTED.

PCT = CABLE LOAD DUE TC WIND

s

SUMMATION OF THE WIND LOADS = ¥ = ?W <
Py =2+ Poy r L = LY x Pey

( DUBS"’I’"ULE FORMUTA FOR 7

4
P:d, <L LAC-t-X Ax)r x -
) 1—{ (.x Ax)’i x Pey KQ)

= DEFLECTION RATE FCR POLES (/1 00#)

by
3

THEN AKX = 35 pey
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ILET 4 = DEFLECTICM RATE FOR CABLE ("/10C#)

THEN A\E= &, Poy

1200

supstitorE DN ¢ £ DA X IN FORMULA (2)

o, 1/2
Py = 4 d: X Pcy3 + d, POY3
1200 X 12CCXL
Py2 = 16 dp Pay3 + dg Pey3
T T4
2 = ‘
Py 4 < i dc>
Peyl =
Pey =

DERIVATICN OF REDUCTICON FACTOR - F
(Based on Dead _oa? Configuraticn)

"y

W
It

his)

Re

ael
o
L
.
(3]
'J
)
M

Pe

REDUCTICN FACTOR = Pe = 4 ZPez = 7§

WHERE Xy = CABLT SrAN
Z = CABLE 3AG

\
(CONTINUED
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PROC - 5 (3/66)

Fez
Pe

Pb\_ =

Puw

FORCE IN CASLE DUE TO IXE WEIGHT OF
TEE 3ICNALS, SIGNS, AID CABLE,

INGLE CONCENTRATED LCAD AT THE CENTER
PAY WHICE WILL CAUSE APPRCXTMATZILY
SAME CABLT LOAD AS THE WEIGHIS

TIE SICGMALS, SICGNS AlD CABLE,
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Method For Determining
Lozd To Be Shown 22 Plans
(Characteristices 0Ff Peli=z Yot Knowm)

Refer to Paze 7 of the Example:

The deflection rate of the ceble per 160 1bs., is computed
as follows:

Strain = Stress = 160
5 AE
4 = Xi x 12 in. x 120 (in/100 1b.)
¢ — AE
for 7/16" dia., 7 strand cable A = L117 in2

E = 21,000,000

for this examole: d_ = 122 % 12 x 100 = .03 inflCD 1b.
2 L117 = 21,000,000
Tastead of using a value of dj (éaflcetion rate of pele), for a par-icular
pole, use the folilowing fornula to decernine dp:
dD = MAY. Allowabla DEFLEZCTICN x 100 x 0.7
< P _x 2,5

Where - Maximum allowable deflection is given in § 724-03.

P"z = TForce in cable due to weight of signals, signs,
- and cable (from Pg. 7) Exanple).

This will give a comservative value for P (wind load on prie} wiich is
used when combining Group II and Group 115¥10ads on Fage 5, and thus 3
slightly more conservative design. However, this methoed eliminates the
need to select a pole in order o determine the load,

Exawnle: (Pg. 7)

~ dD = 15" x 100 x 0.7 = i9
f 2245 x 2.5
P, = 75.122.357.6° = 3210
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v
H

O LT ST AN ST o

i

Refar to Page @ of rthea ZIxample:
Group icading (AASHIC)
Group I = DL, ¥ = 22454 (frcm Page §)

Group TII = DL + WIND, ¥ = 2243 + 3210 = 34354

2

Group ITI = DL + ICE + 1/2 WIND, H = 2245 +1B42.5 +32190 = _5€92.5

The Group IT or III loading will govern for traffic signal loading. Select
the larger of the Group IT or III loads increased to the next larger 1000 1b.
increment; as the pole design load to be specified in the contract documents.

PROC - 5 (3/66)




